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25 µL azi-BP (100 mM, dissolved in DMSO). After vortexing and centrifugation, the mixture was incubated in a thermos-shaker (Ningbo Biocotek Scientific Instrument Co., Ltd., China, 1500 r.p.m.) at 56 ℃ for 18 h. The product was purified by HPLC. The purified product was incubated with 10 µL DBCO-PEG4-biotin (10mM) or DBCO-S-S-PEG 3 -biotin (20 mM) at 37 ℃ for 2 h. After that, the mixture was purified by HPLC. For the reaction between 80 bp ds ODN and azi-BP, 1 µg DNA was used as input, and the condition of the reaction was the same as the protocol described above. The minor difference was that the excess reagent was removed by DNA Clean & Concentrator TM -5 kit according to the manufacturer's instructions.
HPLC analysis of ODNs. ODNs were treated with azi-BP or further treated with DBCO-PEG4-biotin or DBCO-S-S-PEG 3 -biotin through the above protocol, then HPLC data analysis was performed on LC-6AD (Shimadzu, Japan) which was equipped with an Inertsil ODS-SP column (5 μm, 250×4.6 mm) (GL Science lnc. Japan) with mobile phase A (CH 3 CN) and B (100 mM TEAA buffer, pH=7.0) at a flow rate of 1 mL/min at 35°C (A Conc.: 5-5-30-100% / 0-5-30-40 min).
Enzymatic digestion of ODNs. Purified DNA in the presence of 10 × Degradase Plus reaction buffer (2.5 μL) and Degradase Plus (1 μL) in a final volume of 25 μL was digested to its corresponding nucleosides by incubation at 37 °C for 2 h. The solution mixture was purified by an ultrafiltration tube (10 kDa cutoff, Amicon, Millipore) to remove the enzymes.
LC-MS analysis of chemical labeling fC-ODN. LC-MS was performed on a Thermo Scientific
Dionex Ultimate 3000 hybrid LTQ Orbitrap Elite Velos Pro system, using a Shimadzu Inertsil ODS-3 C18 column (5 μM, 2.1 x 250 mm). The column temperature was set at 35 °C. Water containing 0.1% formic acid (v/v, solvent A) and methanol with 0.1% formic acid (v/v, solvent B) were employed as mobile phase with a flow rate of 0.2 mL/min. A gradient for LC-MS was set as follows: 5% B to 80% B over 20 min, 80% B for 7 min, 80% to 5% B over 3 min, 5% B for 5 min. Identity of product was confirmed by ESI-MS/MS. qPCR analysis of different modification ratio of fC/C. seq-1 ds-ODN-fC and 80 bp ds ODN-C-2 were mixed with different molar ratio (0:10, 2:8, 4:6, 6:4, 8:2, 10:0). The mixed DNA was labeled with azi-BP and then incubated with DBCO-PEG4-biotin. The purified product were further for qPCR analysis.
The protocol of qPCR analysis of 5fC. qPCR was performed using a CFX-96 Real-Time System (Bio-Rad, USA). DNA enrichment protocol. The enrichment procedure was used according to the manufacturer's instructions with some modifications to the use of Dynabeads TM MyOne TM Streptavidin C1 (ThermoFisher Scientific). Briefly, 1× binding and washing (B&W) buffer (pH 7.5) was added with 0.05% Tween-20. Beads (20 μL) were washed with 200 μL 1 × B&W buffer for three times and then resuspended in 20 μL 2 × B&W buffer. Input DNA (1 ng) and calf thymus (10 μg, sonicated into 100-200 bp, Sigama) were mixed and made up to a final volume of 20 μL and then added to the magnetic beads. Then pipette the entire system up and down to mix thoroughly. The mixture was incubated at room temperature for 15 minutes on a nutator. After that, the tube was placed on a magnet for 5 minutes before discarding the supernatant, and beads were washed with 500 μL 1 × B&W buffer for three times. Then 100 μL freshly prepared DTT (50 mM) was added to the beads and the mixture was incubated at 37 °C for 2 h. The supernatant containing the desired DNA was purified with DNA Clean & Concentrator TM -5 kit to remove DTT. Mouse embryonic stem cells culture and DNA extraction. Mouse embryonic stem cells (mESCs) were cultured in Dulbecco's modified Eagle's medium (DMEM) with 15% fetal bovine serum (FBS), penicillin/streptomycin, non-essential amino acids, L-glutamate, beta-Mercaptoethanol, leukemia inhibitory factor (LIF), 2I-004 and 2I-006. mESCs were plated in culture dishes pretreated with 0.1% gelatin then incubated in humidified 37 °C incubator supplied with 5% CO 2 . Genomic DNA was extracted from the harvested cells using a DNeasy ® Blood & Tissue Kit (Qiagen, Germany) following the manufacturer's instructions.
Synthesis
2-amino-5-nitrobenzenethiol was synthesized according to the previous report. [1] 2-amino-5-nitrobenzenethiol (3.40 g, 20 mmol, 1.0 eq) and malononitrile (1.32 g, 20 mmol, 1.0 eq) were dissolved into 50 mL ethanol at a 100 mL round bottom flask . Then, 5 mL acetic acid was added while the reaction mixture was kept stirring. After 12 h stirring at 60°C, the orange precipitate was isolated by filtration, and purified through column chromatography using eluent PE / EtOAc (2 : 1) to yield 2 g (50%) as a orange solid. 1 2-(6-nitrobenzo[d]thiazol-2-yl)acetonitrile (219 mg, 1mmol, 1.0 eq) and ammonium chloride (535 mg, 10 mmol, 10.0 eq) were dissolved into 40 mL methanol in 100 mL round bottom flask. After 5 minutes stirring at room temperature, zinc powder (1.3 g, 20 mmol, 20.0 eq) was added. Then, the reaction mixture was still kept stirring at room temperature for 30 minutes and the zinc powder was filtered off through adding the diatomaceous earth filter. Subsequently, the collected reaction solution was dried in vacuo. The product was purified by column chromatography using eluent PE / EtOAc (2 : 1) to yield 100 mg (53%) as a orange solid. 1 3-azidopropionic was synthesized according to the previous report. [2] 3-azidopropionic (230 mg, 2 mmol) was dissolved in anhydrous dichloromethane (40 mL), and then the thionyl chloride (1 mL, 5 mmol) was added dropwise. The reaction mixture was refluxed for 2 hours at 40°C after which dichloromethane and remaining thionyl chloride were removed in vacuo. Subsequently, the synthesized 3-azidopropionyl Chloride was dissolved in anhydrous trichloromethane (8 mL), and treated with a solution of 2-(6-aminobenzo[d]thiazol-2-yl)acetonitrile (30 mg, 0.16 mmol) in anhydrous trichloromethane (2 mL). The reaction mixture was kept stirring at 40°C for 30 minutes. The product was purified by silica gel column chromatography using eluent CH 2 Cl 2 / MeOH (200 : 1) to yield 20 mg (45%) as a light orange powder. 1 
5'-AGAT(azi-BP-5fC)GTAT-3' 5'-AGAT(azi-BP-5fC+DBCO-S-S-PEG 3 -biotin)
GTAT-3' calculated 3901.9, found 3901.3. Table S1 . The sequences of the oligodeoxynucleotides used in this study. Note: a The corresponding templates were used listed in Table S2 . b The corresponding primers were used listed shown in Table S3 , F is short for forward, R is short for reverse.
The sequences used in this study
ODNs Sequence 11. The templates used for synthesis of dsDNA Table S2 . The sequences of the templates used in this study. The sequences of primers used in this study Table S3 . The sequences of the primers used in this study.
ODNs Sequence (5'-3') Forward primer 1 TTCTTCTACATCATCTCCCTCTAACCTCCT Reverse primer 1 TCCTCACCACTACTACTCTCTAATCTACCT
